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[»#£4] ^0^««©^®{C^$tl^7X©ii:S^2 0 0 nm«±, 
2 0 0 0 nmJg*T©<effltC&y, i^$^5 0nmg±, 1 2 0 0 n mJ^T 
©*BHJC&»J, S5^©*®lCfeSIHIi£]f©Kr<£^^l 0 nmj£*±, 3 0 0 n mJ^T 

i ~3 ©m**^ i -?tc &m<Dmm±mmm 0 

im&m 8 ] ijg© (220) x»Dn#ft:-^©«t^aft«i22o ^ (1 
i i) xj»m^ftr-^©«t^si m ©i£i 22 o /I m* ? 5 ^^^S*« 

l~7©v^-f*i*»l-3Jc|B«©i»JIII*»«». 

[ut*« i o ] jnr^of i ^ e> 9 © ^-rti^ i ^ tcfH*©#s^g»R:*;» 
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satiety, .aw#«*©*iiiic*«©3^atjfi!aias:^« , t«r t^nmtt 

[0 0 0 1 ] 
[0 0 0 2] 

a 

[0 0 0 3] 

#{C, 7*^77X5/'; 3>©*^tHf Oft^»«ffl**s' (KT, CVD'S? 
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[0 0 0 4] 
[0 0 0 5] 

3feH&»**:f(USl/fcft*fcLT, #1*311 6 8 1 1 8 3 #^$Ott>* 

#fFH.2 8 6 2 1 7 3(f9^lt*±JC^UfcaW*«M©ttg^l!a 

d*UC«fc*K ^ICT^I/^T^S/U n>*|ii0l^[:lt Staeb 
ler-Wronsk i S&JftlCjBH^ Sft^Sl^tf^Mt; SrffllM^^ So £ 

[0 0 0 6] 
[0 0 0 7] 

H. Yamamoto^)^, PVSEC— 11, Sapporo, Japan 
JfL£A s ahi -UgSLtJC, 7°7XVCVD^CJ; »JMI^'J3>^ 
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[0 0 0 8] 

ftM»S:*<fllJi , rscii:Tfl!!IiQ©e i KS:/J%S < ttfc*<Z>«-&£Mtt 
<£^-T £ &c li, a^^^ffilHI O £ 7? £ S § < f *U£ J: ^<D itm b frX2b z> 

o 

to 

[0 0 0 9] 

±7&<Dmmm i q 8 1 1 8 3#^#s.^#fFm2 8621 7 ^^siiciums 

[0 0 10] 
[0011] 

4 4 8 5 1 0 - 6 5 1 9 7 ^i^lF^if 1 1 - 2 3 3 8 0 0 

±m<D&mx*iz. mmmnMz.isxmitmtoM&xrtv*-v y?m\z& y^m 
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[0 0 12] 
[0013] 

[0014] 
[0 0 15] 

<D mZ.lt. 2 0 0-CH) 2>W£lA^ t^- bM<s>*iM 

^(C^ffi U#3 bl^ 0 WIAH 5 tfU-f ^ K> PET, PEN 

, pes, u ymnmm&nM'fr?-? j ; (sus) , y 
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fc&fl£&tffi**«:fll;t.60», MxJ£, 0. 1~3 OmmgSORmsi 
[0 0 16] 

lzK^W£h*£.V2l*:Z z JzSiz&Lfe't&z.k.ifi&tL L<, tits 

ft(DW.mt, 200~2000n mgfl?, ft<D$g£ 5 0 ~ 1 200n mil, 
|HJ£ttf)i^{£^te 10-3 0 0 nmlS^WfitlS. 
[0 0 17] 

T%>«fcV*„ ZL©»^©l"Iia<Z)l«<£||tt 1 0 — 3 0 0 n mgS^lf e>tlS„ 

*%Z<Di£mte. «*.tf, o. 0 5~3iE ^iKIiO. l~2;gM##lf 
<d4i£ 0 BU<B«j&*»e>, ^©fi»«f«tt, 0. l~5l//im 2 gl, # 

[0 0 18] 

«, SnO r I n 2 0 3 , ZnO, I T 0^<DmmmnU^<D^mXltmMM 
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. 5xio 20 ~5xio 21 /cm 3 «^ 0 mmm 

rfvzm, k&mmm. EBim fj±cvD& mj±cvd&, v^v^m 

#&#W£b^ 0 

[0019] 

[0 0 2 0] 

«Atf, h /I/ 4 5 0-6 5 0 nm|S0"f»S©» 

7t©Ii:#li2 0 0 — 2 0 0 0 nmll, b < & 400 — 1 200 nmiS 

, 7ttf)gS3l±5 0 — 1 2 0 0 nmlS, * b < tt 1 0 0 — 8 0 0 n mfE C3 
t&(Z)ffi{SM&l 0 — 3 0 0 nmlE b < & 2 0-2 0 0 nmilt^S. 

^ © e & i c #f -r 5 7t (Z) ^ $ © it * & «fc & m o raps i c m f -g> en axgzvitmiz. 

o. 0 5~3iE #£b<teo. i~2istft«. JSaofij^ 

^e>, ^(3[)«jR?lfStt, 0. 1-51/^^1, £F£b<teO. 5~2f/ 
[0 0 2 1] 
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^51 LV>„ Z\(Dm&<DW£j(D-mi&mt l 0-3 0 O nm^, L 

<tt2 0~2 0 0 nmglT'^ o B&mmiZtt?Z> W£h*£ $ CDit^X 

[0 0 2 2] 

ttLxmfohT^zmz. xmmm tc^^^#^®tc*fi- •staffs- ^ ^±mm 
«iah MM^$:^H^#«ji{cfflvNfc^-e^ x»is#r8re#e>*is (oo 

0 1) H^lf- ^®^ft 0 -^©«^^(DfO{C*fbT 7 0%J^ 
[0 0 2 3] 

[0 0 2 4] 
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, mm. mm. wm. mm. mm. amis**, M^mm^m^m^ 1 mx 
\*2m£k±e>m&wm-fbn2>o &frx%. m.m&xtmm&&£v^> 

iz&m<D&o*itmmm^m<Dm&iziz. o. i5~5ii%is©iit^ 

r, imiikjiwhs. ^mit^jit^y^ 7kmfti-hvv<u^<Dimxiz2mu 

miz. i~i om*%@^a^^irs^h;W£Lv^ 

[0 0 2 5] 

mmw^mxit. Mid >ft>^^X70iE aifrx*;^ 

o 

£ «bfC, MM5:fJiIt5^aTii> #fF0 2 8 6 2 0 1 74^ 

SStCBIia&^'rs^TJi, MAH Wl 0 - 7 0 2 9 4#£{3£fCfB 
±m%mZ. WlfoTfei^U 2i|lJ^i:£,1fi#it?;b1±T?T oTt 
[0 0 2 6] 

^B^#«jf±{C^^tl^3 I 6«^ilMtt, P i n^iCj: pi 
U #|||CMfCJ:oT^&£;ftTV^*;J:V^, 'i>& < £ & i JfteU MHiftMlC 

0 MIIHjSfcfit^-rsWB*, i/'Ja>t©^im S/U (Mil* 
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[0 0 2 7] 
[0 0 2 8] 

StlTV%T=b J:V\, III^7C3ft«St Mill 0. 0 1 ~ 8 

£„ rrt©cvDStbT(t sbecvd, secvd, ^xtcvd, e 

CR^5X7CVD, ^MCVD, <£MC V D^f##tf e>*l£„ &^"e*>, RF 

0km*. M«»10~2 0 0MHzIS, /1tf-»W~«kWgflk ^-v>A- 
ftffiijO. 1 - 2 0 Torr^, 6 0 0 VmB&ifi&Vf b.tlSo 

[0 0 2 9] 
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#200 1-394713 

pM&7£J&-T5l£lc^ffl1-5*>y ny^jSTsh LTtt, WZ.\*. S i H 4 , 
Si 2 H g> SiF 4> SiH 2 Cl 2 , SiCl 4 &ftmfbft&o i/V 3> 

%iWXX£LT. H 2 % Ar, He, Ne, XeWJStt 

[0 0 3 0] 

Df©M^i©^t$, #*-5ii"rsiii»§7B*iR 1 K*iciscTa±«*'r* 

ZL£#T*£, -^7?Xl±^bS-tir«i*«e>, &*JfcT? 1 : 0. 0 0 1-1 

tt, f 2 , s i f 4 , s i h 2 f 2 *ifimvr*>to&. z.<Dm&<07ym 

^^^©^itt, *3R^©o. o i~i ommm-tfmf e>*iSo 

[0 0 3 1 ] 

vd4£icj: yMts^a^ff* uva 0 -e©»^©js;fftt, mtux. o. i~i 

[0 0 3 2] 
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Atf, u>, ?ttm> r>^>^##tf ^M^a^te, io 18 ~io 20 c 

fcfc, p«, if, nllt JM*K:j*lK*fefr*:tK£U *tl^n*SKrt^fe 
[0 0 3 3] 

#ic ijftt> (220) xiKia#ftr-f ®^gasr 22 
0 mud x»mmv-9<Dmft&mi in ®iti 220 /i in #5jbu:t? 

[0 0 3 4] 

> jsw«*±jc j3«*& 3fc«^&Ji ljfi^sn, 3^tc^«^ 
«t>* P js, ii, ni©^{:, BMicAvyrm. rpF^M, mmm. mmm. 

[0 0 3 5] 
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<t o t m it £ tl & V n „ 

[0 0 3 6] 

l 

, Mj&ttJii 5, rami 6^r©iii(c«ji$tiT^s 0 
ai&*Mi i b^sicii, i aizi*m*>te^mv&mm<DK&&m 

[0 0 3 7] 

£ "f , iififfl&^7^il 1 a_h&C, ifjgll 5 0'C, /*B&EE;*jO. 3 
Torr©^#TT% V*** N D # U >^{C<k »J, 3ffi*M 1 1 b £ L 

TBMbJE»l!l«:*3 1 2 0 0 nmiiftS^^JC^fiJEU, iMtlfflSSl 1 

jM^SJfl 1 bJCli, 1 XI 0 21 /c m" 3 SS©5tfU #A#$fo&H£;riTV*5 
o £<B*Sai, #f>tlfe8ifil 1 1 bCDi>- b1&m$6 Q/nT*2bV. m&8 
OOnm0MtSW«8O%T^ofc„ * fc, ^0^#*J» 1 1 b iZM L 

txMi^!ofci:i5, (oooi) tatf^-^©^^^ia*ftr- 

*<D|g#&M<Z>ftnc*fbT7 5%T'&o£„ 

^5, *®T»CDi£&#2 0 0-1 4 0 0 n m§ft(!}i«^®jA:^fi^d tl 
[0 0 3 8] 
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m2izis^x. swiiii i b (Dmm^j&m^titz.iKO) 1 2i«8 

0 — 1 0 0 0 nmiI©M$:tLT^»J, 7*? 2 2 &C*j"fS 7? C7)i££ 2 1 

©J:b^li^feJ:-eO. l~lfflffltfeofe„ $ ^tC!n:©^®{ca[HIi£!i^^$ 
*lT*3U, d<Z)[HIiatf)*££ (WaOTKI&m 23lil0~2 8 0 nmg» 
f$:tbtfe'J> (HIt£!iC0^PS2 4 & 1 0 0-9 0 0 nmIlT'feofe 0 ^©HO 
flBPg 2 4 fC*j-f ^IHIO^^^ 2 3 (D&mi$> mo. 1 ~ 1 tf>gSHT*& o fc 0 £ £ 

o 

[0 0 3 9] 

fl&HM^vXvCVDi&lCj; y, 5M>g«Jgl 1 b_hlC, JSS2 0n 
m©pilSfiI*/U3>il2, Jf $ 2 m© i SMiSi' U □>! 1 .3 , J¥£ 
3 0 nmfflnigSSi/'Ja>I 1 4 £Hi{C;«Ji L T, *gMt*> U n>3fc«SEft 
jfl 7 S:f^«Lfe. j£IKH?©aSKifi£li£*©SCfc^T 2 0 0°C£ Ufc. 

pM^Hft^Un^Jfl 20^^1C«, SiH 4 #;*&$ffi*JfcT?5#(DH 2 # 
XICJ: y#ft(L LTMVNSililtilC, 3£tCB 2 H g 

S i H 4 jtfxm&iZMLTO. 0 1%ttltfilllt„ iSlgmj/'J 
=i>JIl SjgjfcWrJCtt, pSISIfS/'J =i>jf 1 2 fcfif*©JR»35f^«:, nMI£ 
ftftS'U nz/Ml 4 7£j&f$fcte, Sf>{CPH 3 ^SSiH 4 #*$fs*&c;*f LT 

0.0 1 %mMLxm^t^o 

[0 0 4 0] 

. ttans/u nyytngtmrni nzMvxxmmmm^n^r^nz^. (220 
) x^ts#ft°-^©a^^i 220 t (111) xmis#f tf 1 n 

x ©i:bl 220 /I ni l±3T?&ofc. CIZLT*, HI^{C#P>tlfeX^IlI#ftf-^l± 
, «fift'>U3>3t«*Jll 7tf»Oii^ B gi/'j3>Il 3 
fcVN#, iHSfiStS/U3>Il 3lCjfc^TpS!&0fna!liffiRS/U3>»l 2 
4»©Kfftt*fl!tfCi»V^©T, iM*§a«S/U3>»l 3<Z)MH@H|nl'|£& 
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[0 0 4 1 ] 

£J|E£ 5 0 nm, «^tf- A^*^{C J; »J 1 6 i: LT|g$:ff$ 5 0 0 n 

mt>tit=.Mm±mnmv>AMi. 5 (1 oomw/cm 2 ) mm^r\z^n 

[0 0 4 2] 

H»J 2 

»in 1 b^®cox>y^>^©(^^c. *«i 1 ^mmy^mmizm-tmm 

0 # 

m^'Jn^ffill 7(Z)^Bff{C, Mill l b©^®^$:^ 

^mn^m^m-emmLt^t. 33, ^®T'©fis^4 0 o~ 1 0 0 0 nmii© 

fc^HflJcSf^STctf), M^-ra^JTO^CJ: ^^®^$:M^bfeo M^K^TO 

^tc j: vwMvtcmmmmm 1 1 bcD^®0Hfi<DiPEi5&£i2i3 jc^ 0 

[0 0 4 3] 

MfB7t(D^£ 31 100-700 nmiSW^lTfc^ 7t(Z)Ii:^3 
2 lC*ft-£7ttf>^£ 3 1 CDit^li, ,ftjO. l~l(DfflT'fe.ofc 0 

y, wa<Dmm3 4 &2 0 o~s 0 0 nmmmcD^^mLx^t^ Ku^oim 

ffi(DWai*2 0-4 0 nmlltTfeofc. ZKAIHilf^g 3 4 JC^S [HJ£Ir*£ $ 
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3 3 <Djtmt* o . i ~ i <Dmmx$>^t=. a 

Ml 7 Vmfa&Zmi IC, #£;ft£?tlBI*IMMtf)AM 1 . 5 (100mW/c 

m 2 ) mm&ftT\c&vzmm-m)±ft<®.itm2KB't 0 

[0 0 4 4] 

IHWJ3 

3 HgSiC, S i H 4 XXZWiAltV3 Om<Z>H 

^IIi/'Jn>MIiI 1 7^^{CX^HI^f$:^ofci:r5, (2 2 0) 
X^0tftf-^©^^l 22O i: (ill) X^tSI*ft°-^©^^I m fc 
© I 220 /I ni «5. 5T*&o£o 

1 (C, #P,ntiMti©AMl. 5 (1 OOmW/cm 2 ) IMffTlC 
[0 0 4 5] 

l 

v h n y xAy z y y ?mz £ y ^ L £3£M L £ % © v\ 

x v ^ > & ^ - ^ itmmm mmmizLx mm^mmm±mnm * 

[0 0 4 6] 

watmi*. 8621 7 4 ^Amizm^nx^^yj-mz^r^mL 

, SnCl 4 , tK. ;*#7-;i/> -7yMZN 2 JfXX^tmi^fc&OZlf^xWLCD 



1 6 
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mmzvk%ttVfZZ.£lZ& y, |HIfl0?M$^l 5 0nm, ¥*5ISH»# 1 8 0 

3<£>$KtlgC7)TO$lJ¥l£6 0 0 nm, J/ - SfiSSttl 0 Q/D, MS 8 0 0 n 

ifbS^H MASS/ U n > Jf^tfi fc£ D S*i^7 X y-tc «fc «flfcfc*<Z>ai 

® © IHJ th&tk ic tt« a ^ E&W £ & v \ 0 
[0 0 4 7] 

■mm I fcra«JCL/TttAK5/U 3>3t«SESI* 1 7&jg/£Lfcf£, XHia^f 
^S«ofei:z:5, (220) xj»@^-*©3HHfc&i 2 2o * < 1 1 1 > x 

»lffl#ftr-^©«l^!»iei m (DitI 22Q /I nl ttl. 5T'feof:. 

1IC, #e>tlfet»K*»«?a©AMl. 5 (10 0mW/cm 2 ) fl8ftf*#TtC 
£tt£*?^-*Bt#'f££*2 ic^l". 

[0 0 4 8] 
Jt*« 2 

M^in 7©BBrRiffiS:^i m*>nt=.mm±mmm<D ami. 5 (100 

mW/cm 2 ) M»*ffTJCfeW*maiS-«flE»ttS:*2»Ca%'r. 

[0 0 4 9] 
H»J4 
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#2 0, 01 — 394713 



l±jj* 3 mTorr£ b£„ 

*M« : ?-*«l»T?«BeEbfei:i6, ilWUM^U, M#«JS l 1 b_h£® 
tCB3i£!r#^fiKS*lT^fc. [3iai^£W:2 0~2 8 0 nmiS©M (7?J^<Z)3l 
®: 2 0~5 0nm) £^bTV^ 0 ZL*lte^ > #AI2ft3M^T*7£j& b fc^E^ 

mmmmmi 1 b oaii^tf«ijfcs/ y ,3 > xtstAA 1 7©@Brsj<f£ico 

V%T^UC, Z1©^M*ISSMCDAM 1 . 5 (10 0mW/cm 2 )IMffT 

[0 0 5 0] 

5 

IKff 1 0 0 0 nm(Z)^0^#«JS 1 1 b *mfohtz.mffi.l 1 &fflV^JgJWk 

i^ttEE^*: 3-4 k g/c m 2 ^, "RtfBEIB £ 8 c migSlCigJg U ttttftft 
HO" ( *XM0^©lI^2 5mm/^ n«tt* & 5 0 g /#g&lC&£ b 

£M«^08Mre«&bfcfc£3, ^®T'©ttM^4 0 0-1 0 0 0 nmgl® 
«EBSR^©^:$:, m^lM/'AIIl 2 @ST'*bTv^^ii:^^^oAc 0 
[0 0 5 1 ] 

W$:WfeLfe£Z.?>. K<D$$ZIZ 1 0 0 — 7 0 0 nmillcMLTfey, 7ttf> 



1 8 
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(Z)|HJ 2 0-1 0 0 0 nmiglcML/tfey, V>MhG>mik\± 1 0 0 
M\ il&O. 1 ~ 1 0)^B"£&o£ o 

V*T3lllC, Z:Of|||*itftl<DAMl. 5 ( 1 0 0 mW/ c m 2 ) M#T 

\z & n z> mm, - ms. & m. 2 &c ^ t- . 

[0 0 5 2] 

§90° , iDXM(Z)^0M?:2 5 0 mm/i>, ift&f* £ 5 0 g /#^tCig^ 

:gt®-£<Dit:#^8 0 0-3 0 0 0 nrngg© 

[0 0 5 3] 

WZmfeVfctZZ, 7tCD?££&7 0 0-2 0 0 nmggWLTfe'J, Tt© 

(DW&<D*g£lZ 1 5 0 — 5 0 0 nmilt'MbtJS'J, tHJtfi©rai5S«2 0 0 
-8 0 0 nmiStMlt^fc, ^(Z)|HJOWPS{C*f-r^ W£s*% 2 (Dttmt* 
mo. 5 — 2cDfSHT?&ofe„ 
JM#««l 1 b©«®0^t>*M B ^K^Un>^«^g|jfl7©iHf«Iffi$:*l 
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#2001-39471 3' 

(C, rOSMii©AM1.5 ( 1 0 0 mW/c m 2 ) flgJ»^#TJCfeWS'' 
$f£-*J±#'f££^2{C^ir o 
[0 0 5 4] 





■»IW(») 




/r\ x~i m. 
^220^^1 11 


its 

(nm) 


ft <D 
3& 
(nm) 


(nm) 


(nm) 




1 80 


200 — 
1400 


80 — 
1000 


10-280 
¥3)120 


<10 


3 




240 


400- 
lOOO 


100 — 
700 


20-200 
¥3)150 


20-40 


o 




240 


400- 
1000 


100- 
700 


20-200 
¥31150 


20-40 


5. 5 


Hlfi«4 


180 
£Hb£&£2 


200- 
1400 


80- 
1000 


20-280 
¥$130 


20-50 


3 


M0I5 




400- 
1000 


100- 
700 


30-120 
¥3)80 


30- 
120 


3 




SHbtt-hfclft 






¥$150 




1. 5 




60 


50 — 
200 


10— 
100 


<10 


<10 


3 


tt&m3 




800- 
3000 


700— 
2000 


150—500 
¥$350 


150— 
500 


1. 4 



[0 0 5 5] 



[*2] 





(rriA/cm 2 ) 


(V) 




(%) 




25. 0 


O. 53 


0 70 


9. 28 




25. 8 


0. 53 


0. 70 


9. 57 


HJ£0!I3 


25. 8 


0. 55 


0. 72 


10. 22 




26. 0 


O. 53 


0. 70 


9. 65 




25. 5 


0. 53 


0. 70 


9. 46 




24. 9 


O. 50 


0. 66 


8. 22 


H:tt«2 


22. 8 


0. 53 


0. 72 


8. 70 




25. 4 


0. 49 


0. 65 


8. 09 



[0 0 5 6] 
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n&o 

ic J: Zffi&Mi/ 'J n >ft«^mJi^O*I^S<D#A£l®itir3 d £ # «TtBfc 
[0 0 5 7] 

fr"M H 7?W ^3tW5i»**«»* L/ T v % £ =fc © t ^tl h ti -5 o 

*jt#!f3T?tt, *§aK'>y3>3'femaE«i»<z)Kfiitti 22() /i 111 ««5. st, 

H»J 1 &0t 2tfett««*KS/ 'J =!>3t«3ESI«©iBfRltt I 220 /I lll = 3 * 
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